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Abstract Most traditional databases exploit record-oriented storage model where the attributes of a record are
placed contiguously in hard disk to achieve high performance writes. However, for search-mostly datawarehouse
systems, column-oriented storage has become a proper model because of its superior read performance. Today,
flash memory is largely recognized as the preferred storage media for high-speed database systems.

In this paper, we introduce fast column-oriented database model and then propose a new column-aware index
management scheme for the high-speed column-oriented datawarehouse system. Our index management scheme
which is based on enhanced B'-Tree achieves high search performance by embedded flash index and unused
space compression in internal and leaf nodes. Based on the results of the performance evaluation, we conclude
that our index management scheme outperforms the traditional scheme in the respect of the search throughput
and response time.

Key Words : Column-oriented database, Column-aware index management, B*-Tree index, Flash memory device
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[Fig. 1] Architecture of Flash Memory Storage
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Algorithm: Search Operation of CaF-Index
ColumnDataRecord *CaF-Search (int key) {
R <« node containing root of tree;
N < FM-Read(R); // read node R in Flash Memory
while ( Type(N) !'= LEAF NODE ) {
/I N is not a leaf node of tree.
q < number of tree pointers in node N
if (key < N.K;) // NK; refers to the i"
/I field value in node M.

search
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if ( Leaf Node found ) {
Create a temp node 7 in RAM
for fast uncompression;
S < FM_Read( N + N.SegmentOffset[N.K;] )
/I jump uncompression pointer to Segment S.
T < Lzo_Uncompress_Segment(S);
// uncompress only segment S
Search Data D; such that key = K; in T;
/I search target data D

if ( Data_found )

Retum D;
else

Retum NO_DATA; // Fail: data not found

// Success: return data record

}
else // Leaf node not found
retum NO _LEAF NODE;
} // End of Search Operation
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